The adsorptive properties of phospholipids of pulmonary surfactant are markedly influenced by the presence of three related proteins (26-38 lcD, reduced) found in purified surfactant. Whether I
these proteins are pre-assembled with lipids before secretion is uncertain but would be expected for a lipoprotein seaetion. We performed indirect immunocytochemistry on frozen thin sections of rat lung to identify cells and intracellular organdies that contain these proteins.
The three proteins, purified from lavaged surfactant, were used to generate antisera in rabbits. Immunoblotting of rat surfactant showed that the IgG reacted with the three proteins and a 55-60 KD band which may be a polymer ofthe lower MW rim.
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Results
Characteristics ofAntigen and Antibody Figure 7 . In tissues stained en bloc with uranyl acetate and then treated as sections with 0.1% Triton X-100 for 10 mm, lamellar body lableling is increased aboutfivefold, as shown here. Original magnification x 127,500. Bar = 0.1 tm. 
Frozen Thin Sections
General Observations.
The organization of alveolar septae in frozen thin sections was well maintained, as indicated by patent Original magnifications x 60,000, x 50,000(inset). Bars = 0.25 tm.
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c'i: #{149}. : ± 1142 WALKER, WILLIAMS, BENSON Figure 9 . Whether within inclusions of macrophages (as shown here) or alveoll, tubular myelin is heavily but randomlylabeled.
Original magnification x 94,500. Bar -0.1 rim.
air spaces and by the preservation of endothelial, interstitial, and epithelial compartments ( Figure  2 6 ). Alveolar macrophages, of interest because they catabolize surfactant lipids, had a frothy appearance to their cytoplasm ( Figure   8 ). This may have resulted from damage by small ice crystals or from some specialized cytosolic organization in these motile cells. Figure 10 . Gold particles were rarely observed associated with type I cells (1) Figure 3 ). Small vesicles associated with the Golgi were often labeled (arrowheads, Figure 4 ). Figure 11 . In terminal bronchioles. labeling is discretely localized to Clara cells (right) without extending to adjacent ciliated cells (left). Clara cell secretory granules in various stages of formation are heavily labeled but are difficult to identify at this magnification (20 nm gold-labeled second antibody).
Original magnification
x 18,000. Bar -0.5 sm.
with the phospholipid layers rather than with the non-lamellar protein in the central core and periphery of the granules ( Figure   6 Figure  8 ). The Golgi apparatus and RER, when recognizable, were unlabeled.
Although
gold particles were occasionally seen over type I cells, labeling was not localized to any structure such as pinocytic vesides, and was not above control levels ( Figure  10 ). Infrequent gold particles were observed over interstitial collagen; this labeling was assumed to be nonspecific. and 16), and the Golgi apparatus was Iabeled in a pattern similar to that of type II cells ( Figure  12 ). The ER was labeled similarly, whether it was located in the base of the cell ( Figure  12) , where it is presumed to have bound nibosomes, or in the apex, where some of it may be smooth-surfaced. Other inclusions with a heterogeneous content and size, presumed to be secondary lysosomes, were unlabeled ( Figure   12 ).
Cells of the terminal bronchiolar epithelium showed a striking

Controls
In sections exposed only to the gold-labeled second antibody
(1 :20), gold particles were rarely seen and were randomly distributed. Sections exposed to undiluted rabbit anti-chicken hemoglobin IgG were heavily labeled, but the label was randomly distributed. Increases in the dilution of this antibody decreased the gold particles observed, and at a dilution of ii000 gold was rare except over red cells, which was assumed to be a specific binding to hemoglobin.
Tracer Studies
To determine whether the immunoreactive apical vesicles in type II cells might be associated with previously described endocytic pathways, tissues from animals exposed for 60 mm to fernitin- Other tissues from the MPA-F-exposed animals were therefore embedded in Epon/Araldite and sections were exposed to primary antibody (48 hr) followed by gold-labeled secondary antibody.
Some
MVBs, but not all, that contained MPA-F were also immunoreactive ( Figure   14 ). Type I cells were unlabeled ( Figure  15 ). Antibody binding to plastic tissue sections from animals exposed Using Clara cell granules as an assay system ( Figure  16) , the various methods of preparation of tissues for immunocytochemistry (frozen thin sections, Lowicryl, Epon/Araldite) were evaluated morphometnically.
The results are shown in Table 3 .
Discussion
Type II alveolar cells provide an unusual system for study because for Clara cells or type II cells nor are the relative numbers of the two cells in the rat known.
On the basis of the greater numben of alveoli than bronchioles, there are likely to be many more type II cells than Clara cells in the mature lung.
With the reservation that immunologic crossreactivity cannot be equated to chemical identity, and Clara cell proteins have not been sequenced, we conclude that type II and Clara cells synthesize, store, and secrete a very similar or the same protein or group ofproteins.
In the type II cell, protein is associated with phospholipid, whereas in the Clara cell this appears not to be the case. Although relatively pure preparations of Clara cells have been isolated for studies ofdrug metabolism (11, 12) , little is known about other cellular functions, especially protein synthesis. Comparison of the metabolic characteristics of type II and Clara cells appears to be an important area for future study.
